Abstract: This study investigates that how investment banks select alternative valuation models to price Initial Public Offerings (IPOs) and examine the value-relevance of each valuation model using the data of 88 IPOs listed on the Pakistan Stock Exchange (PSX) during 2000-2016. This study investigates that investment banks used Dividend Discount Model (DDM), Discounted Cash Flow (DCF) and comparable multiples valuation models on the basis of firm-specific characteristics, aggregate stock market returns and volatility before the IPOs. In this study, a binary logit regression model is used to estimate the cross-sectional determinants of the choice of valuation models by investment banks. The results reveal that underwriters are more likely to use DDM to value firms that have dividends payout trail. The investment banks select DCF when valuing the younger firms, that have more assets-in-tangible, firms that have negative sales growth and positive market returns before the IPO; while comparable multiples are used for mature firms and firms that have less assets-in-tangible. Furthermore, this study also used OLS regressions to examine the value-relevance of each valuation model and Wald-test to examine the predictive power of cross-sectional variation in the market values. The findings unveil that P/B ratio has highest but DCF has lowest predictive power to market values. The Wald-test results depict that none of the valuation methods produces an unbiased estimate of market values.
Introduction
Thousands of public limited companies around the globe have offered their shares to the general public through the primary markets in the last couple of decades. An Initial Public Offerings (IPO) is a procedure whereby a firm sells its shares first time to the general public through fixed price or bookbuilding auction. A decision to raise equity capital through selling stock to general public is a significant event in the lifecycle of issuer firm. Chang et al. (2013) argue that most firms decide to go public in hot-issue 1 market due to the several IPO stylized facts such as leave less money 2 on the 1 A situation when the number of new offerings gets listed with great pace than the usual number of new offerings in a certain time period. 2 Leave less money on the table means underwriters deliberately set offer price discount at the time of going public to compensate the market liquidity risk for more details see Ritter (1984 Ritter ( , 1988 and Ritter and Welch (2002). table, favorable investor sentiments 3 , over-valued stock prices and to avoid time-varying adverse selection problem.
In the most recent, the majority of Pakistani IPOs are priced using the book building method (Rasheed and Sohail 2019) . Under the book building process, the lead underwriters decide final offer/strike price in two steps. First, they estimate a preliminary offer price range mainly using the dividend discount model, discounted cash flow method and/or the comparable multiples methods. Second, then the institutional investors determine strike price on the basis of their own interest, valuation estimates and inside information (Paleari and Vismara 2007; Sherman and Titman 2002) . Roosenboom (2012) argues that it is difficult to access actual IPO valuation process employed by investment banks to price IPOs because in many countries it is not mandatory to disclose the underwriter's valuation forecast in the prospectus. Bradley et al. (2003) document that the US underwriters are not allowed to publish valuation predictions about IPO firms. In Pakistan, pre-IPO valuation estimates by investment banks are often disclosed in the prospectus documents. As per the Securities and Exchange Commission of Pakistan (SECP) directives, the prospectus documents need to comply with international standards and a section about firm's valuation and justifications of price premium should be included. The availability of valuation disclosure in Pakistan allows investors to analyze how IPOs are priced and how this valuation affects the pricing of IPOs. Abdulai (2015) , Roosenboom (2012) and Deloof et al. (2009) document that lead underwriters deliberately discount the offer prices to attract more participation in the bidding process. Their findings reveal that the prestigious underwriters' offered less offer price discounts while less reputed underwriters' offer large price discounts.
Although, the most existing literature on IPOs mainly paying attention to aftermarket performance with limited concentration to the ex ante valuation and pricing of those IPOs (Deloof et al. 2009 ). Cassia et al. (2004) and Roosenboom (2007) first time highlight this limited concentration in developed markets, while Hearn (2011) highlights in emerging market, on IPO valuations that how underwriters value ex ante valuations and set final offer price. Pereiro (2006) argues that accumulative stance of this lack of attention in emerging markets is the difficulty of implanting the common valuation models that are usually preserve of valuing IPOs in the developed markets because emerging markets are relatively small in size and highly concentrated nature.
Apparently, it has been observed that the discussion regarding selecting comparable firms for valuation is very little in the emerging economies. As a result, the practitioners usually employ explanation of comparable firms based on developed economies when valuing IPOs using multiples in the circumstance of emerging economies (Goh et al. 2015; Ivashkovskaya and Kuznetsov 2007) . Schreiner and Spremann (2007) conjectured that the criterion to select comparable firms is complicated to be recognizing because each firm confronts different business issues. Damodaran (2005) argues that the practitioners are unable to implement multiples correctly because they mainly depend on subjective decisions. Roosenboom (2007) was emphatic about this lack of attention when noticing that the IPO literature, particularly on valuation, is not very thick. In the emerging market of Africa, Hearn (2011) mentions the lack of attention about IPOs' valuation and predicted accuracy of several valuation methods in literature. Pereiro (2006) compounded the problems of less attention to IPO valuations and pricing studies in the emerging markets, investment banks usually applying traditional methods used for valuation in the developed economies. Nwude (2010) argues that the appropriate methods for Nigerian IPOs' valuation and pricing are problematic because of an extant literature unable to provide clear-cut valuation methods. The extant literature inspected this issue for developed and developing countries but the country like Pakistan has not taken into account and this study is devoted to analyzing the numerous aspects of valuation practices when pricing Pakistani IPOs.
The findings of this study contribute to the knowledge of to what extent the Pakistani capital market has converged on the way to or diverged from a mature market.
The key objectives of this study are to examine that how investment banks select valuation models when pricing IPOs and value-relevance of each valuation model to predict market value estimates. This study contributes and explains to the IPO valuation practice in Pakistan using the underwriters' valuation analysis information published in the prospectus. It has been observed that the Pakistani underwriters frequently used dividend discount model, discounted cash flow and comparable multiples valuation approaches to estimate the fair value estimates on the basis of firm-specific characteristics, aggregate stock market returns and aggregate stock market volatility before the IPOs.
This study makes two significant contributions to the literature. First, this study enlightens the valuation practice and use of different valuation methods when pricing IPOs in Pakistan. Due to limited financial statements trail, the different firm-specific characteristics, aggregate stock market returns and aggregate stock market volatility at the time of pricing IPOs may impact the selection of alternative valuation models. This study examines the impact of preceding factors on the selection of different valuation models. It has been observed that the multiples method is a widely accepted valuation method in Pakistan, contrary to previous studies, which document that investment banks mostly focus on discounted cash flow models and tend to ignore the multiples method (e.g., Abdulai 2015; Deloof et al. 2002 Deloof et al. , 2009 Demirakos et al. 2004; Cassia et al. 2004) , maybe, because of a time-specific effect: most issuing firms went public during the hot-issue market phase, a period of bullish market phases when the selection of multiples might have led to overvaluation.
Second, this study employs 'real-world' estimations disclosed in the prospectus to investigate the value relevance of valuation models when pricing IPOs, in contrast to Colaco et al. (2013 Colaco et al. ( , 2017 , Yoon (2015) , Chang and Tang (2007) , Purnanandam and Swaminathan (2004) and Kim and Ritter (1999) , who used ex post price estimates. Few studies investigate the accuracy of earnings forecasts when valuing IPOs instead of focusing on value relevancy (e.g., Herawati et al. 2017; Campbell et al. 2008; How et al. 2007; Jog and McConomy 2003; Gonoupolis 2003; Chen and Firth 1999) , while DeAngelo (1990) use 'real-world' estimations for management buyouts but do not discuss the value relevancy.
The rest of the study is ordered as follows. Section 2 briefly talks about the relevant literature of choice and value relevancy of valuation models. Section 3 describes the sample and methodology used in this study. Section 4 presents the results and discussion and Section 5 concludes the summary and future directions of study.
Literature Review
The valuation regarding IPOs has devoted limited attention in the existing literature. Based on the valuation theory, each model should turn out the same valuations if they are properly constructed. On the other hand, the relative dominance of each valuation model in academic research and in practice is an unsettled issue.
In the literature of post-issue financial data based valuation studies conclude that the most of authors completely rely on comparable multiples, on the basis of similar industry, size, revenue growth and earnings, valuation methods to estimate a fair value of issuing firm's equity while very few studies, only compare the valuation estimates using DCF and comparable multiples method. Boatsman and Baskin (1981) , Alford (1992) , Chang and Tang (2007) argue that P/E selected on the basis of industry membership produce more valuation accuracy than selected on the basis of other benchmarks, while (Purnanandam and Swaminathan 2004; Chang and Tang 2007; Campbell et al. 2008; Colaco et al. 2013 ) P/E selected on the basis of forward earnings produce higher valuation accuracy than the price/EBITDA and price/sales multiples. Kaplan and Ruback (1995) , Gilson et al. (2000) and Berkman et al. (2000) found a similar valuation accuracy for DCF and comparable multiples. Bhojraj and Lee (2002) conclude that the peers selected on the basis of predicted EV/Sales and Price/book ratios produce more prudent estimates than peers selected based on other techniques. Penman (2007) and Koller et al. (2000) argue that the multi-period valuation models based on DCF and residual income methods produce more accurate valuation estimates than the single-period multiples valuation method. Even though, an extant literature depicts the selection of valuation models by financial analysts and professional investors stand contrasts to the theoretical superiority of multi-period direct valuation methods. Bradshaw (2002) argues that the NPV is rarely used in the equity valuation. Barker (1999a) explains that the predicted future cashflows and suitable discount rate may make a multi-period DCF become too difficult. Demirakos et al. (2004) draw attention that the residual income model and option pricing models are rarely used in equity valuations. They also mentioned that comparable multiples are most common for stable sectors, while (Barker 1999b ) finds that the P/E ratio is the foremost valuation measure in the consumer goods and services sectors, while DDM is more important for utilities and financial sectors. Glaum and Friedrich (2006) conduct a survey of equity analysts of telecom firms and find that both DCF and multiples are the preferred valuation methods; however, the DCF is the dominant valuation model over the multiples. The findings of IPO literature that used underwriter's 'real-world' valuation analysis information to estimate a fair value and accuracy of several valuation methods employed when valuing IPOs demonstrate that investment banks employed DDM, DCF, P/E, P/B and economic value-added method to estimate fair value estimates. Deloof et al. (2009) find the similar valuation accuracy of DDM and DCF while Berkman et al. (2000) and Deloof et al. (2002) find that the DCF valuation method produces more valuation accuracy than P/E, P/B and other multiples to estimate fair value estimates. In contrast, Cassia et al. (2004) , Schreiner and Spremann (2007) , Demirakos et al. (2010) , Roosenboom (2012) and, Goh et al. (2015) argue that the comparable multiples such as P/E and P/B valuation multiples outperform the DDM and DCF in order to produce more accurate fair value estimates. The literature on valuation biases also depicts that the P/E ratio produces less valuation bias than other methods (Deloof et al. 2002; Cassia et al. 2004; How et al. 2007 ), while Deloof et al. (2009) document that the DCF produce less valuation bias than DDM and on the similar pattern, Francis et al. (2000) report DDM produce less valuation bias than the DCF.
Finally, the empirical evidence concludes that the majority valuation studies mainly draw attention to compare the valuation accuracy of alternative valuation models and to select comparable firms for multiples method. A limited attention is drawn regarding what decides the selection of valuation models. Demirakos et al. (2004) argue that multiples method is more appropriate to value beverage industry because it differentiates by stable growth than electronics and pharmaceutical industries. Roosenboom (2007) investigates that how French underwriters choose the valuation method to set preliminary IPO offer prices using the sample of 228 French non-financial firms from 1990 to 1999. He used pre-IPO characteristics, valuation methods disclosed in offering documents, and the unique data of detailed valuation reports from the leading financial advisors. This study points out that underwriters have a preference to choose peer group multiples valuation when valuing rapidly growing, technology and profitable firms. They prefer to use dividend discount model when valuing older firms from the mature industries because older firms pay major portion of their earnings as dividends and when the aggregate stock market returns are low before going public. The discounted free cash flow model and the economic-value added valuation measures used when aggregate stock market returns are high prior to IPO. Deloof et al. (2009) investigate that how do underwriters value the IPOs using numerous valuation methods of 49 non-financial IPO firms listed on the Euronext Brussels from 1993 to 2001. They observed that the discounted free cash flow, the dividend discount and the peer group multiples valuation approaches used by Belgium investment banks, of which DFCF is noticed to value in all the IPOs, the offer prices are value relevant to DDM estimations when DDM is used and the peer group multiples valuation based on the forecasted earnings and cash flows produce more accurate estimates than based on the latest financial earnings and the cash flows disclosed in the offering documents. Abdulai (2015) investigates the impact of choice, pricing and performance of different valuation measures on the aftermarket performance of 30 IPOs listed on the Ghana Stock Exchange during 1992-2012. The findings reveal that the operating profitability before the IPO is a significant determinant of choice of multiples while firm age, size and dividend payout are the key determinants of discounted cash flow model. Goh et al. (2015) investigate the choice of different multiples of newly-listed firms related agricultural business sector listed in Malaysia during [2003] [2004] [2005] [2006] [2007] [2008] [2009] . They employ Price-earnings (P/E), Price-book (P/B), Price-cash flow (P/CF), Price-sales (P/S), price-total assets (P/TA) and Return-on-equity (ROE) ratios for comparable firms based on the industry membership and the firm's rate of growth. The findings reveal that; (1) the median is an accurate measure to estimate the comparable multiples and the accuracy of valuation measures; (2) the ROE used as a control factor adjustment in the comparable firms leads to unbiased valuation estimates; (3) the price-sales (P/S) ratio perform worst in the valuation performance while price-earnings ratio produce more accurate valuations when valuing the agribusiness IPOs.
Methodology

Data and Sample
This study starts with the complete universe of all newly-listed firms by either offer for sale and/or new placements on the Pakistan Stock Exchange previously known as Karachi Stock Exchange during 2000-2016. A total of 126 firms went public on PSX during the sample period. As similar to an extant literature, this study excludes 38 firms from the population as: excluded 16 firms that went public without publishing prospectus documents to general public because these firms were listed on PSX due to Specie Dividend announced by their parent firms to their existing shareholders, merger and demerger events, excluded 16 firms listed as closed-end mutual funds because their reporting environments are not comparable with the other sectors IPO firms and six prospectus documents are missing in the data. These sample selection criteria result as a sample of 88 (70%) Pakistani firms who went public during the sample period. Therefore, a sample of 88 firms stretches across the years and a catalog of selection criteria are presented in Table 1 . This study used secondary data for the choice of valuation models and value-relevancy analysis. The data used in the choice and accuracy of underwriter's valuation approaches is hand collected from the prospectus documents that published at the time of formal listing on the PSX. The IPO share price data is collected from the official websites of PSX and business recorder.
Research Methodology
Enlightening the Choice of Valuation Methods Model
We construct an econometric methodology to enlighten the choice for a particular valuation model employed by underwriters in the domain of new offerings. This study employs the binary logit regression model comparable with Roosenboom (2007 Roosenboom ( , 2012 and Deloof et al. (2009) to examine the cross-sectional determinants of the selection of valuation methods used by underwriters. The binary logit model is used, due to binary outcomes of each valuation method variable (dummy variable), to predict the probabilities of binary outcome of given predictor variables. This study estimates the following models.
In the Equation (1), the dependent variable is a dummy variable that equals one if the underwriter uses peer group multiples valuation model for IPOs' valuation and zero otherwise. On the similar pattern, if the underwriter uses the discounted cash flow model then the dependent variable equals one and zero otherwise and so on. The peer group multiples valuation method is used for comparative valuation while DCF and DDM valuation models are direct valuation techniques. The operational definitions of variables used in the model are presented in Table 2 .
We also test the equality of coefficients from different valuation models using the Z-test. The Z-test equation is provided by Clogg et al. (1995) . Where β 1 and β 2 are the coefficients from two different valuation models and SE β1 and SE β2 are the standard errors of β 1 and β 2 respectively.
The firm size is estimated using the natural logarithm of total assets as Log(Total Assets) from the latest financial year statements disclosed in the prospectus prior to IPO. This study employed natural logarithm of total assets to normalize the distribution of data and to control the 'scale effect' issue. Ritter (1984) and Beatty and Ritter (1986) argue that the larger IPO firms can be easily estimated as they are more stable in terms of market share, revenue growth, payout history and forecasted cash flows. This helps to employ direct valuation models such as discounted cash flow model and dividend discount model more probably. The firm age is estimated using natural logarithm of one plus firm age as Log(1+Age) is considered as an ex-ante uncertainty. Ritter (1984) argues that the degree of uncertainty inversely associated with the age of a firm. Kim and Ritter (1999) point out that it is difficult to predict future cash flows and payouts for younger firms without creating financial statements track record because many of their estimations based on the expectations regarding future growth rates, which significantly differ from firm to firm case. Therefore, the older firms are valued by direct valuation models more likely. We estimate assets tangibility (AIP) as the ratio of property, plant and equipment to total assets of the latest preceding year as disclosed in the prospectus. Lev (2001) argues that the accounting numbers supposed to be a good estimator of the firm value of their tangible assets than intangible assets. Therefore, the firms with high assets tangibility increased the use of accounting-based valuation methods, such as the economic value-added method. This study theorizes that the underwriters probably to employ peer group multiples to value IPO firms when they predict that the issuer firm is comparatively profitable (PROF) in the year of issue. If the underwriters are predicting that the issuing firm expected to be marginally profitable or documenting loss on the basis of a due diligence report, the IPO valuation estimates and management prospects about future cash flows, they prefer to use other valuation methods than multiples valuation because applying the P/E ratio in these situations results negative or low multiples valuation. The aggregate market returns during a 180 days interval from 185th trading day before to 5th trading day before the formal listing date of IPO firm. (KSE100 index has been used for market returns)
SD
The standard deviation of daily market returns during a 180 days interval from the 185th trading day before to 5th trading day before the formal listing date of IPO firm.
URep A dummy variable for underwriter's reputation, takes the value of 1 for prestigious underwriters and 0 for less reputed underwriters Prof The ratio of current year forecasted EBIT to current year forecasted sales
Dilution Factor
The ratio of newly issued shares over Total post-issue outstanding shares
In this study, predicted sales growth in the IPO year is used as a proxy for growth opportunities. The rapidly growing firms face challenges of cash imbalances in the short to medium term because their capital investments are more than the cash inflows. Penman (2001) argues that the discounted cash flow model treats capital investments as a loss of value and free cash flow model unable to recognize the value that does not engage cash flows. In addition, the rapidly growing firms tend to retain their earnings as capital reserves than the offer them out as cash dividends. The rapidly growing firms are valued by multiples valuation method because of persistent investment in growth opportunities. Therefore, we hypothesize that the rapidly growing firms are more likely to be valued using the multiples valuation than direct valuation methods. One of the most important features of our data is that Pakistani IPO firms typically report their historical payouts (DIV) and/or payout pattern of their associated companies in prospectus documents. Firms that have a track record to announce high dividends perceived as quality firms. Bhattacharya (1979) argues that the high-quality firms only announce dividends to their shareholders to signal their quality. In his theoretical explanations, dividends tend to be a non-recoverable expense and visible signal to stakeholders while low-quality firms prefer to use internal financing instead of expensive outside financing. A trend of consistent payout (DIV) in the preceding years compels underwriters to value IPO firms using the dividend discount model. Damodaran (1994) points out that the dividend discount model is a best measure for valuing stable and high dividend paying firms. Therefore, it is hypothesized that the underwriters are more likely to use dividend discount model during setting the fair value estimates for IPO firms that pay a large portion of their earnings as dividends in the past. Bartov et al. (2002) argue that technology-based companies are more difficult to assess in terms of their fair value estimates because a major division of their fair value comes from their growth opportunities. Therefore, it is anticipated that the technology firms are probably to be assessed using the multiples valuation method than direct estimation methods such as discounted cash flow model and dividend discount model because these models do not incorporate the value of growth options in the fair value estimates. A dummy variable is used to control the impact of technology companies (Tech) that equals one if the IPO firm is high-tech firm and zero otherwise. Discounted cash flow estimates are sensitive to forecasted cash flows and discount rates as estimated by underwriters to value IPOs. DeAngelo (1990) points out that it is not very convincing to external shareholders due to the sensitivity of value estimates set by underwriters, investors are more likely to go for those IPOs in which window of opportunity prevails. A persistent rise in aggregate stock returns may point out the window of opportunity. For that purpose, this study adds market returns (MktRet) during a six-month interval from 185 trading days prior to IPO and 5 days before the formal listing of the IPO firm. This study assumes that the likelihood of employing discounted cash flow method increases when the aggregate stock market returns before going public are high. The assumption of dividend discount model contrasts with the discounted cash flow model because DDM is used when aggregate stock market returns are poor. Baker and Wurgler (2004) proposed a theory that investors pay more attention to buying those stocks that pay dividends on a regular basis. Therefore, it is anticipated that during the bearish momentum, investors are more likely to be purchased dividend-paying stocks when aggregate stock market returns are in declining trend. Roosenboom (2007) argues that the investors are uncertain about fundamentals of securities when aggregate market returns are highly volatile. In this study, standard deviation (SD) of benchmark index is included during a six-month interval from 185 trading days prior to IPO and 5 days before the formal listing of IPO firm. The investment bankers choose a direct valuation method to cater the investors demand by controlling the impact of market volatility. Therefore, it is anticipated that the direct valuation methods, such as the discounted cash flow and dividend discount model, are to be used more often when market returns are more volatile prior to IPO. In this model, underwriter reputation is included as a control variable. This study employs the underwriter market share as a proxy for underwriter reputation (URep). Following Roosenboom (2012) and Ljungqvist and Wilhelm (2002) , the dummy variable is used for underwriter reputation, taking a value of 1 for prestigious underwriters and 0 for less reputed underwriters. Carter and Manaster (1990) suggest that the prestigious underwriters are considered to be more expert in valuing IPO firms. The magnitude of underwriter reputation may impact the choice of valuation method although this study unable to find any particular prior prediction regarding the valuation model by prestigious underwriters. The rapidly growing firms offer a large portion of their shares in general public offerings to finance their future expansions and investments while mature firms small part in the public offering. Therefore, if the value of the dilution factor (DilutionFactr) is large then underwriters prefer to use the multiples valuation method and the direct valuation methods for small dilution factors.
The Value Relevancy Model
In this part, we examine OLS regression to test the valuation relevancy and predictive power of each valuation method by conducting a Wald-test to probe whether the intercept term is statistically different from zero and the slope coefficient statistically different from one. This methodology assists to examine the ability of value relevancy to explain cross-sectional variation in the market values. The valuation theories conjecture that the market value of IPO firms is directly proportional to pre-IPO value estimates examined by investment banks. If the valuation models produce unbiased estimates of market values then the intercept would be equals zero and the slope coefficient equals one. According to Roosenboom (2012) , Deloof et al. (2009) and Cassia et al. (2004) for the purpose of valuation relevancy, a more broad-spectrum regression model may be used as
where Estimated Value i,preIPO is the value estimates determined by underwriters using valuation methods when valuing IPO firm 'i' and Market Value is the closing price of the first trading day in the stock market, β 0 and β 1 are the intercept and the slope of a regression model, respectively, and ε i is the pricing error. In the Equation (3), the natural logarithm of Market Value is used as a dependent variable and the natural logarithm of Estimated Value calculated through several valuation models used as the independent variable as discussed in the earlier.
Results and Discussion
This study addresses the research objective of "to investigate the firm-specific characteristics and stock market-related factors that had influenced the choice of valuation methods when valuing IPOs." This study also reviews that how underwriters add the value estimates derived through valuation methods to determine the fair value estimates and set the offer price of a given IPO.
Descriptive Statistics
In relation to firm-specific characteristics used in the binary logit and cross-sectional regression models; this study provided the descriptive statistics in Table 3 . The on average firm size is 28,258 (millions PKR) but the values of percentiles and standard deviation depicts that most of the firms are smaller in size due to greater variability in the firm size. Another implication of this lump is due to several privatization IPOs carried out in the sample. The average age of newly-listed firms is 15 years which symbolize that most IPO firms are young in age. The average (median) of AIP is 40.08% (36.98%) tend to indicate that more than 50% firms' fixed assets are below the median. In this study, about 40% IPOs belong to financial services and telecommunication sectors that invest more in working capital rather than fixed tangible assets. The average (median) forecasted profitability is equal to 20.67% (16.16%) before the IPO. Only 15 out of 88 IPO firms are predicted to document losses in the latest financial year and our study not lead by loss-making companies. This indicates that the most profitable firms decide to go public to raise long-term equity capital to capitalize on the future opportunities. The average (median) predicted sales growth is 42.17% (18.90%). The results are consistent with the argument of rapidly growing firmsthatface challenges of cash imbalances in the short to medium term because their capital investments are more than the cash inflows. The average (median) dividend payout is equal to 20.25% (0%) indicates that the only few firms 36 out of 88 have been announced the dividends in latest financial year before the IPOs. The average (median) market returns before the IPOs is 7.86% (9.47%), positive returns before the IPO open the 'window of opportunity' to growth companies. The average (median) ex-ante uncertainty equals 1.30% (1.16%) in the preceding months before the IPOs. The average (median) dilution factor equals 23.32% (25%) at the time of formal listing. The large fraction of equity sold to the general public indicates that poor quality firms and underwriters prefer to use multiples valuation to value a firm's equity as per needed valuations. Table 4 presents the summary of valuation methods disclosed by Pakistani underwriters in the prospectuses of 88 IPOs listed on PSX during the sample period. In practice, most underwriters publish only widely accepted valuation models rather than the unconventional equity valuation methods as highlighted by Fernandez (2001) 4 . It has been observed that the multiples valuation approach is used almost 74% of the times. This fraction is similar observe in France (Roosenboom 2007) and Belgium (Deloof et al. 2009 ). The most admired multiples based on industry and/or size is the price-book ratio, followed by the price-earnings ratio, price-sales ratio and price-EBITDA ratio. The lead underwriters calculate the fair value estimates by taking the product of average (or median) of specific accounting-based information multiple with the matching accounting-based information about the IPO firm. Table 4 documents that discounted cash flow model is used to estimate the fair value estimates of IPO firm's equity in 20 times (22.73%) and the dividend discount model is used to estimate the intrinsic value of the IPO firm's equity in 15 times (17.07%). The percentage of the DCF model used in emerging economy is greater than the US lead underwriters (Houston et al. 2006; Asquith et al. 2005 ) but less than the France lead underwriters (Roosenboom 2012) . Practically, the multiples valuation is frequently used by investment banks to value IPO firm's equity while some irregularities have been observed with this valuation method. First, from a theoretical viewpoint, the economic rationale of multiples is open to discussion as the analysis is not derived by the fundamentals like future cash flows, growth opportunities and predicted uncertainties which notify regarding value independent of market prices. Second, the multiples valuation method assumes that the market is efficient in order to determine prices for the comparables. In addition, the multiples valuation method is static in nature in most of the cases, while DCF is an appropriate measure for a dynamic business environment. From a conceptual viewpoint, the multiples valuation technique has a problem in implementation. It is quite difficult to recognize comparable firms having similar business operations and firm-specific financial characteristics. The multiples valuation leaves too much room for 'playing with mirrors' and open freedom for lead underwriters to get a needed valuation. Penman (2007) argues that different multiples offer different valuation estimates and it is difficult to assess which is most unbiased and accurate. Pratt et al. (2000) highlight that the investment banks fail to make necessary modifications to comparable firms' financial statements and an easy dependence on the median or mean of comparable firms' multiples to estimate incorrect results. Lie and Lie (2002) discuss that the DFCF is required sturdy work to estimate appropriate forward cash flows and discount rates rather than multiples valuation estimates.
The Analysis of the Selection of Valuation Methods
In this section, this study investigates the firm-specific characteristics and stock market-related factors that had influenced the choice of each valuation method used by underwriters when pricing IPOs. In this analysis, the valuation methods employed by underwriter are used as dependent variables and t-statistics have been estimated through Huber/White standard errors.
In the DDM valuation method analysis, Table 5 reports that Firm age is negatively linked with the choice of DDM valuation method and these findings contradict with the assumption of DDM valuation theory that the underwriters prefer to use DDM when valuing older firms. These findings contrary to Deloof et al. (2009) argue as the dividend discount model is the best measure of valuing stable and large firms. The coefficient of Total Assets appears to be positive but statistically insignificant. The results of firm size determinant provide the supporting evidence of proposed hypothesis which presents the positive association between the firm size and choice of DDM valuation method. The Property, plant and equipment is also positively linked with DDM valuation method and underwriters are more likely to use DDM when valuing large firms. The finding reveals that the coefficient of Operating Profitability appears to be negative and this implies that the underwriters less likely to use DDM when valuing firms which are relatively profitable in the IPO year. On the similar pattern, the coefficient of Sales Growth appears to be negative and statistically insignificant. Underwriters do not use the DDM valuation method when firms' sales growth is relatively less. The findings reveal that underwriters prefer to choose DDM valuation method when firms had offered cash and/or stock payouts in trailing years because the coefficient of Dividend Payout appears to be positive (0.0408) and strongly significant at the 95% level of confidence. These findings are in sequence with working hypothesis and comparable with existing literature (Bhattacharya 1979; Damodaran 1994; Roosenboom 2007; Deloof et al. 2009; Abdulai 2015) . The coefficient of Technology firms is positive but statistically insignificant; underwriters do not use direct valuation for technology firms and these results are inconsistent with the DDM valuation theory and Roosenboom (2007) findings. The coefficient of Market returns is positively linked with the preference of DDM valuation method but statistically insignificant. The findings conjecture that the possible investors may more interested in high dividend paying firms when aggregate stock market returns are higher. The coefficient of Ex-ante uncertainty appears to be negative and statistically insignificant. This implies that the underwriters do not use the DDM valuation method when aggregate market volatility is large before the IPOs. The coefficient of Dilution Factor appears to be negative. The coefficient of Underwriter Reputation appears to be positive (1.9519) and strongly significant at the 99% level of confidence. This implies that the reputed underwriters prefer to use direct valuation than the relative multiples to leave less money on the table during the IPO valuation process. Table 5 presents the DCF valuation analysis and findings reveal that the coefficient of Firm Age appears to be negative (−2.5898) and strongly significant at 95% level of confidence. This implies that underwriters prefer to use DCF valuation method when pricing young firms. The results of younger firms are consistent with Roosenboom (2007) but contradict with Abdulai (2015) and Beatty and Ritter (1986) as they argue that it is difficult to predict future cash flows for young firms without trailing financial fundamentals. The results reveal thatthecoefficient of Property, Plant & Equipment appears to be positive (0.0307) and significant at 95% level of confidence. This implies that underwriters are more likely to use DCF valuation method when firms have placed their more investments as fixed assets. The firms having more assets as fixed assets expected to generate more revenue in future and DCF is considered as a good measure to capitalize predicted future cash flows to estimate the fair value estimates. These findings are consistent in sequence with the proposed hypothesis and findings of Lev (2001) as accounting numbers supposed to be a good estimator of a firm value from tangible assets than the intangible assets. The findings reveal that the coefficient of Operating Profitability appears to be positive (0.0198) and significant at the 90% level of confidence. This implies that there is a positive association between the operating profitability and underwriter's choice to select DCF to value IPOs. The results are in sequence with the assumption of IPO valuation theory that the profitable firms are valued by direct valuation techniques. Roosenboom (2007) and Abdulai (2015) also find the positive associations between the choice of DCF and extent of operating profitability before the IPOs. The predicted sales growth in the IPO year is used as a proxy for growth opportunities. The findings show that the coefficient of Sales Growth appears to be negative (−0.0220) and significant at the 95% level of confidence. This implies that the rapidly growing firms face challenges of cash imbalances in the short to medium term because their capital investments are more-than the cash inflows. The coefficient of Market Returns appears to be positive (0.043) and statistically significant at 95% level of confidence. These findings are in sequence of Penman (2001), Roosenboom (2007) and Demirakos et al. (2010) . The findings report that the coefficients of Technology based firms and Underwriter Reputation are positively related to the decision of DCF valuation method but found statistically insignificant. This study conjecture that market sentiments before the IPO offered a "window of opportunity" during when market participants are more enthusiastic to purchase risky stocks and more willing to believe the cash flow and discount rate suppositions factoring the DCF model. The findings also highlight that the coefficients of Ex-ante uncertainty and Dilution Factor are negatively linked with the preference of DCF valuation technique. This implies that the market participants may be more uncertain about fundamental values during high ex-ante uncertainty because the DCF method offers information which investors required to estimate the fundamental value of the IPO firms. The findings reveal that the underwriters do not use the DCF valuation method when valuing larger, older and lower growth firms. The Z-Statistics are within parentheses and calculated on the basis of Robust Huber/White standard errors. *** Significant at the 1% level, ** significant at the 5% level and * significant at the 10% level. Table 5 presents the Multiples valuation analysis and findings reveal that the coefficient of Firm Age appears to be positive (2.4833) and significant at the 95% level of confidence. This implies that the lead underwriters prefer to choose multiples valuation method when valuing older firms. These results are inconsistent with the proposed hypothesis that older firms are valued by direct valuation methods rather than the comparable firms approach while findings are contrasted with Roosenboom (2007) , Deloof et al. (2009 ), Demirakos et al. (2010 and Kim and Ritter (1999) as they argue that it is difficult to predict future cash flows for young firms without trailing financial fundamentals. The coefficient of Property, Plant & Equipment appears to be negative (−0.0336) and significant at the 95% level of confidence. The firms having more assets as fixed expected to generate more revenues in the future and vice versa, multiples technique is considered as a good measure to discount predicted future cash flows to estimate the fair value estimates. These findings are comparable with Abdulai (2015) but contrary to the Roosenboom (2007) . The findings show that the coefficient of Market Returns appears to be negative (−0.0317) and significant at the 90% level of confidence. This implies that underwriters prefer to use relative comparable firms approach to price IPO firms when market sentiments are bearish before the IPO. As consistent with the valuation theories, this study finds that underwriters prefer to use multiples valuation method when IPOs are relatively profitable and positive expected sales growth in the IPO year. The findings reveal that the coefficient of Dividends payout and Market Returns before the IPOs are negatively linked to the selection of multiples valuation method. This implies that only mature and large, profitable firms offer corporate payouts and underwriters are more likely to use multiples when firms are immature in terms of sales and enhancing their business operations. The findings also reveal that the prestigious underwriters opt multiples when pricing IPOs. Underwriters are preferred to use multiples when firms having a large fraction of dilution factor at the time of pricing process. The findings unfold that underwriters are more likely to use multiples valuation method when pricing technology firms.
In this study, underwriters used price-earnings (P/E) and price-book (P/B) ratios as multiple valuation measures. Table 5 presents the P/E analysis, the statistically significant determinants are firm age, property plant & equipment, dividend payout and market returns before the IPO. Most of the findings are consistent with multiples valuation analysis and comparable with Deloof et al. (2009) and Demirakos et al. (2010) . The findings reveal that the underwriters are more likely to use P/E valuation measure when aggregate stock market returns before the IPO are positive, firms do not have the trailing history of offer corporate payouts, firms having fewer investments as fixed assets and elder firms. The findings report that the P/E multiple is positively linked with high operating profitability, high sales growth and the prestigious underwriter factors. On the other side, underwriters prefer to choose a P/B valuation measure when aggregate stock market returns are in bearish fashion before the IPO and firms having fewer investments as fixed assets. The findings reveal that the prestigious underwriters are more likely to use both P/E and P/B multiples during high ex-ante volatility in the market before the IPO. The findings conclude that the fair value of technology firms and positive sales growth firms are drawn from predicted growth opportunities which can easily estimate through multiples valuation approach. Table 6 presents the analysis of equality of coefficients from two different valuation models. Comparing the coefficient of Total Assets between valuation models indicates that the percentage change between the selection of DDM and DCF valuation models based on firm size is significantly different from each other at the 95% level of confidence and vice versa for Multiples. The coefficients for Firm age and AIP are statistically significant in DCF and Multiples methods. However, the difference in coefficients between valuation models is also statistically significant from each other. This implies that investment banks more likely to select DCF for young firms, while Multiples for mature firms. On the similar pattern, the coefficient of Sales Growth for DCF is significantly different from DDM and Multiples. The findings reveal that the underwriters select DCF for firms that have negative sales growth before the IPO. The underwriters select DDM for firms that have dividends payout trail and the coefficient of Dividends for DDM is statistically different from DCF and Multiples coefficients.
The findings are consistent with the valuation theory and Roosenboom (2007) . The investment banks are more likely to choose DCF when stock market returns are positive before the IPO, while select Multiples for negative market returns. The coefficient of Market Returns for DCF is statistically significant from Multiples at the 99% level of confidence. 
The Analysis of Value Relevancy of Each Valuation Method
This study examines the predictive power of pre-IPO value estimates of each valuation method to explain the cross-sectional variation in the market values. To explain this value relevancy, this study employed the Wald-test to test the joint hypothesis that the intercept term equal to zero and the slope coefficient equal to one. If the underwriter's estimates produce unbiased estimates of market values, then the intercept should be equals zero and the slope coefficient equals one. In the value relevancy models, the natural logarithm of Market Value of IPO firms used as a dependent variable and natural logarithm of Estimated Value disclosed in the prospectus for each valuation model as the independent variable. In Table 7 , the t-statistics estimated through White (1980) heteroscedastic and standard errors are reported in the parentheses. Table 7 documents the findings of predictive power of each valuation method and value relevancy by conducting OLS regressions and Wald-statistic respectively. The findings reveal that we can reject the hypothesis that the slope coefficient equal to one for all valuation models and none of the valuation models produces an unbiased estimate of market values. However, the Wald-statistic illustrates that the joint hypothesis of an intercept equals zero and a slope coefficient equals one is rejected for each valuation model. An investigation of predictive power for each valuation method, Table 7 shows that the multiples (importantly P/B measure) valuation method has the highest predictive power, while discounted cash flow method has lowest predictive power to market value estimates. These findings are consistent with the (Roosenboom 2012; Cassia et al. 2004; Kim and Ritter 1999) .
These findings raise the question of why investment banks deliberately overestimate the fair-value estimates than market value estimates. One of the key reasons to keep this conduct is because it permits underwriters to offer a large discount to market participants. Ritter and Welch (2002) argue that the underwriters may not use a model that comes up with an offer price as close to the first trading day closing price because to generate great initial returns or leave a good taste in investors' mouth. This envisages that impetuous biased valuations are correlated with large offer price discounts.
We certainly estimate a high association of larger discounts with underwriters' reputation, auction type and the valuation methodologies adopted as well (see Table 8 ). We find that prestigious underwriters produce less offer price discounts than low reputed. These findings are consistent with existing literature (Jenkinson et al. 2016; Reber and Vencappa, 2016) arguments that prestigious underwriters should have an advantage in information production because of a large network with high net-worth institutions and/or individuals resulted in greater price revision in the auction and lower price volatility on the first trading day. We find that institutional investors, who are well-informed, set higher prices due to large participation in the bookbuilding auction than IPOs followed by a fixed-price auction. So, the extent of deliberate discounts is controlled in the bookbuilding auction than the fixed-price auction. We find that investment banks choose comparable peers that have higher multiples to offer large price discounts to attract more participation in the bidding auction, while direct valuation methods (e.g., DDM, DCF) produce more rigorous estimates. Paleari et al. (2014) argue that underwriters offer higher deliberate discount relative to peers disclosed in the prospectus is because when they select comparable firms with the highest valuation multiples. Their findings conjecture that comparable firms published in prospectuses exhibit.
Summary and Conclusions
The existing literature is thin about how investment banks choose the valuation models when pricing IPOs. This article intends to fill this research gap. In this study, data is hand collected from the prospectus documents that provide distinct access to thorough valuation analysis information for a sample of 88 IPOs on PSX during the period 2000-2016. The key purpose of this study is to investigate that how do lead under writers to choose valuation models and value relevancy of each valuation model in the IPOs pricing context? It has been observed that Pakistani underwriters repeatedly used discounted cash flow, the dividend discount model and multiples valuation methods to value firms they bring public. The dividend discount model is preferred by underwriters when valuing firms that offer major part of their incomes as a corporate payout to its existing shareholders. In the Pakistani primary market, the preference of DDM should cater the demand of dividends paying equities. The discounted cash flow method is used when valuing young firms, the firms gradually increasing their fixed assets by investing more in capital expenditures, profitable and rapidly growing firms. This study finds that the Pakistani lead underwriters prefer to select multiples valuation method when valuing mature firms, the firms having less assets-in-tangibility and during bearish market sentiment phase.
In the value relevancy of valuation model analysis, the findings reveal that the multiples-especially the P/B ratio-valuation method has the highest predictive power for market value estimates but the DCF has less predicting power. On the other side, the findings of a Wald-statistic test of joint hypothesis, none of the valuation methods produce an unbiased estimate of market value. The findings of cross-sectional regression and Wald test are consistent with the existing literature (Roosenboom 2012; Cassia et al. 2004; Kim and Ritter 1999) . Due to limited sample size of study, the generality of the results may be different for other countries.
In future, scholars can conduct a survey among investment banks/underwriters, along with the valuation information disclosed in the prospectuses, to shed more light on why and when investment banks employ a specific valuation method. Further, the studies regarding the selection and accuracy of valuation methods deserve more attention in similar contexts such as mergers & acquisitions and private equity investments. According to the existing literature, the capital expenditures used as a proxy for a need for financing, growth and cost of credit is still debatable. Academic researchers have been discussed the importance of macroeconomic and capital market determinants when issuing firms motivated to raise capital for new projects. In future, other variables can be added in analysis such as asset risk, total productivity factor, exchange rate and GDP growth used by developed countries researchers. 
